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ABSTRACT 

Seasonal mean salinity and temperature values and their 
variability from the mean were determined for twelve ocean weather 
stations in the North Atlantic and North Pacific Oceans. High 
variabilities in near-surface layers above 200 m can be explained 
by wind-induced mechanical mixing and upwelling and temporal vari- 
ations in radiational heating and cooling from the atmosphere as 
well as advection. At depths below 200 m the close proximity of 


strong or moderate fronts and internal waves are reasonable ex- 


Planations of high variabilities in temperature and salinity. 


Tabular listings and mean temperature-salinity (T+S) diagrams for 
each OWS are presented by season in the appendices following the 


text. 
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INTRODUCTION 

The ocean weather stations occupied for extended periods of 
time by vessels of various nations equipped for routine oceanographic 
observations provide the naval environmentalist with an excellent 
source of information about oceanographic variability at certain 
locations in the world's ocean. Because the observations are usually 
time-series, that is, taken at regular intervals over extended periods 
of time, their value as aids to oceanographic forecasting is considerable. 
The data from these observations compiled during the construction of a 
Northern Hemisphere data file, provide a brief introduction to the 
Oceanographic conditions at ocean weather stations in the North 
Atlantic and North Pacific Oceans. 

The use of stationary ships in the open ocean to acquire routine 
meteorological data was initiated nearly two decades prior to World War II. 
However, it was not until August 1956 that Canadian oceanographers initiated 
Nansen casts at Ocean Weather Station (OWS) PAPA (50°N, 145°W). Before then 
routine oceanographic measurements taken at ocean weather stations were 
limited to sea surface temperatures and thermal profiles taken with ship- 
board mechanical bathythermographs. The Nansen casts at OWS PAPA were taken 
to both shallow (400 m) and intermediate (2000 m) depths weekly, and, at 
least three times during a cruise, to near the bottom. (Husby, 1967) 
Temperature, salinity, and dissolved oxygen observations were made at each 
Station with silicate observations made at intermediate stations. 

In 1962 oceanography was added to the statutory responsibilities of 
the U. S. Coast Guard with the result that Nansen casts were begun at OWS 
BRAVO, CHARLIE, DELTA, and ECHO in the North Atlantic and at OWS NOVEMBER . 


and VICTOR in the North Pacific. Names and locations of the ocean weather 


Stations are shown in Table I. 


Reid oS el 
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Observations at these stations have been taken intermittently since 
1964 with approximately the same methods, instruments, and procecures . 
being employed at each station. The basic program consisted of daily 
Nansen casts to 1500 m plus two casts to near the bottom on each cruise. 
Sea water samples were analyzed at sea with an induction salinometer, and 


in situ temperatures and thermometric depths were determined with pairs 


ERIE RST HELI EEN PAPE 


of protected and unprotected reversing thermometers. Sea water samples 
from both the surface and deepest bottles from each cast were forwarded to 


the Coast Guard Oceanographic Unit in Washington, D. C., and analyzed for 


quality control of salinity measurements. Coast Guard vessels occupying 


Ocean weather stations were required to remain within a ten-mile square 
centered about the station insofar as the exigencies of navigation, weather, 
and mission would permit. Similar procedures were followed at stx addit- 
ional stations maintained by other nations. 

The observations taken at the Ocean Weather Stations are especially 
useful to long-term climatological studies of sea surface temperatures, 
sonic layer depths, sound channels, and surface ducts. When incorporated 
into acoustic models such as Fast Asymptotic Coherent Transmission Model 
(FACT) and Shipboard Helicopter Acoustic Range Prediction System (SHARPS), 
these data are particularly useful in determining variability of acaustic 
parameters (propagation loss, convergence zones) at given points. As 
such the data are particularly useful to naval planners in their planning 


and execution of ASW operations. 
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PROCEDURE 
Ocean station data consisting of both Nansen casts and salinity- 
temperature-depth (STD) drops from each of twelve ocean weather stations 
(OWS) were accessed from the NAVOCEANO UNIVAC-1108 ocean station data 
file. Only those casts extending to a depth of 200 m or greater were 
considered. The data, grouped by season, were collected from within a 


two-degree rectangle centered about each station. For example. in the 


investigation of OWS VICTOR (34°00'N, 164°00'E) all data in the rectangle 


bounded by 33°-35°N, 163°-165°E were examined. 

Seasonal mean salinities and temperatures at standard depths were 
tabulated together with the number of observations and their standard 
deviations. All observations occurring in January, February, or March 
were considered to be winter observations, and those occurring in the 
second, third, and fourth quarters were deemed to be spring, summer, or 
autumn observations, respectively. The data were treated in this manner 3 
because meteorological and oceanographic heating and cooling lag the 
astronomical seasons. The mean seasonal observations were also plotted 
on a temperature-salinity (T-S) diagram using a XYNETICS plotter. No 
attempts were made to adjust questionable data through deletion or 


smoothing. 
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RESULTS 
Results of the computations are shown in Appendices A through L 
with each appendix covering a single OWS*. OWS mange located between 
Iceland and the British Isles, is totally lacking in winter data. OWS | 
NOVEMBER, Situated between California and Hawaii, was excluded from the 


study because data from that station were not found in the ocean station 


data file. OWS ALFA, BRAVO, CHARLIE, KILO, and INDIA all located away 
from the strong and moderate fronts of the North Atlantic, show less 
variation of temperature and salinity from surface to bottom than OWS 
DELTA, ECHO, HOTEL, JULIETT, and MIKE. Low evaporation and high precipi- 
: tation in these high latitudes together with strong wind mixing and the 
absence of a strong or moderate front cause relatively homogeneous oceano- 
graphic conditions both in space and in time. 

The water at OWS ALFA, located in the Irminger Sea between Greenland 
and Iceland, is probably formed by mixing of fahrly saline (35.35°/00) and 
warm (9.5°C) Northeast Atlantic Water and cold (4.0°C) moderately saline’ 


(34.9°/00) Irminger Sea Water (Fairbridge, 1966). Convective overturning 


and strong wind mixing in winter combine to maintain standard deviations 


of temperature of less than 0.50°C. The higher temoeratures during the 
summer months are indicative of surface heating. The increased temperatures 
in the upper 200 m with little or no salinity chance repress convective 
overturning thus eliminating surface ducts during the warmer months. The 
combined effects of autumnal overturning and winter cooling act to suppress 


the formation of a sonic layer depth at this station during the colder 


months. 


, 


*Al1 data in the appendices and text are in metric units with depths in 


P meters, temperatures in degrees Celsius, salinities in parts per thousand, 
i and sound speeds in meters per second. 


4. 
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At OWS BRAVO in the Labrador Sea between Greenland and Labrador 
temperatures in the upper 100 m are consistently colder than those at 
OWS ALFA. General features of the thermohaline eeiichaaain at OWS BRAVO 
are given by Shuhy (1969). These temperatures show a pronounced annual 
march with a maximum surface temperature of approximately 9.5°C occurring 
in late August or early September. Although the maximum temperature 
gradient was found to be in the upper 100 m, effects of summer warming 
were found as deep as 450 m. The combined effects of sea surface tempera- 
ture maximum and surface salinity minimum (34.28°/00) during the summer 
months tend to inhibit convective overturning at this station. 

Shuhy (1969) suggests that the presence of a permanent halocline 
between 200 m and 400 m acts as a barrier to convective overturning for the 
better part of the year in spite of winter cooling and wind mixing. However, 
studies of oxygen content of the bottom and deep waters found in this 
vicinity are indicative of strong convective overturning (Fairbridge, 1966). 
High static stability in the upper layers at this station leads to high ‘ 
warmer oceanic surface temperatures and destruction of surface ducts for 
sound propagation in the warm summer months. The increase of temperature 
with depth at this station can be explained by cold, relatively fresh 
arctic water overriding warmer, more saline oceanic water. 

OWS CHARLIE, located near the southern end of the Reykjanes Ridge, 
shows a pronounced annual march of sea surface temperature together with 
a permanent halocline between 200 and 400 m. The permanent halocline 


tends to inhibit the temperature variability below 200 m and convective 


overturning at and below this depth. The high salinities (34.97/00 - 34.98°/00) 


and temperatures between 3.0° and 3.8°C at and below 1000 m are characteristic 


of the North Atlantic Deep Water found over the entire North American Basin 
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_ Husby (1968). Between 200 m and 1000 m a typical North Atlantic inter- 
mediate water is found with temperatures ranging from a 3.5°C to 6.0°C 
and salinities ranging from 34.90°/00 to 34.93°/00 (Husby, ibid). 

Because of OWS DELTA's location near the edge of the North Atlantic 
Drift, the oceanographic conditions at this station are expected to be 
considerably more complex than those at ALFA, BRAVO, or CHARLIE. The best 
way to describe the complex oceanographic conditions in this area is in 
terms of their standard deviations from their mean values. High standard 


deviations of up to 2.0°C for temperature and 0.50°/00 for salinity at the 


400 or 500 m-level indicate. the close proximity of a cold, relatively fresh 


water mass to a warm, saline water mass. The boundary between these water 
masses forms a frontal zone containing the easterly - flowing North Atlantic 
Drift which forms the eastward extension of the Gulf Stream system. The 
occurrence of such large standard deviations over a comparatively small geo- 
graphical area shows shifts in the position of this system with time. The 
frontal zone with its downward slope of isotherms to the south caused sharp 
horizontal as well as vertical changes in the sound velocity profile. 

OWS ECHO's location near the northeastern limit of the Sargasso Sea 
explains the warm, saline water in the upper 200 m and the strong, deep 
(200-800 m) thermocline found at this station. Seasonal variation of temp- 
erature is confined to the upper 200 or 300 m with the maximum layer depth 
occurring iutiieg the winter months. High standard deviations of temperature 
at this station may be explained by periodic meanderings of Gulf Stream water 
through this area (Rosebrook, 1971). The two principal water masses observed 
in the upper 1500 m at this station are the North Atlantic Central Water 
present at depths from 200 to 800 m and a mixture of Mediterranean Water and 
North Atlantic Deep Water called Upper North Atlantic Deep Water found at 


intermediate depths between 800 and 1500 m (Rosebrook, 1971). The large 


standard deviations of temperatures well below the mixed layer at this station 


arse UN etsmee aid PUI 


may be caused by vertical motion of the main thermocline induced by 
intermal waves or wind-driven upwelling. 

The extremely large variations of salinity and temperature at 
OWS HOTEL are explained by its location near the northern edge of the 
Gulf Stream. Strong wind mixing, especially in the colder winter and 
spring months, and large-scale meanders of the Gulf Stream combine to 
produce standard deviations in temperature as high as 5.7°C and those 
in salinity as high as 1.1°/00. During the winter months the temperature 
at 400 m has a standard deviation of 4.20°C and a mean value of 9.31°C. 
Because this depth is well below the mixed layer, the high standard 
deviation is a strong indication of horizontal meandering of the Gulf 
Stream. Such large temporal variations in oceanographic conditions over 
a comparatively small geographical area are important to naval planners 
because they lead to strong horizontal and vertical gradients of sound 
velocity. 

OWS INDIA, located about 250 miles south of Iceland, shows snmewhat 
more saline, warmer water than OWS ALFA located further west. This 


warmer, more saline water is associated with the northerm branch of the 


North Atlantic Current which continues across the Wyville Thomson 


Ridge into the Norwegian Sea (Sverdrup, 1942). Some of this water also 
turns to the north and west and flows south of Iceland in a westerly direction. 
The mean sound velocity minimum found at 100 m indicates the formation 
of a sound channel near this depth. 
OWS JULIETT and KILO are both located in the eastward extension 
of the North Atlantic Current. The former is located in the northern 
branch of this current, and is characterized by standard deviations of 
temperature exceeding 1.0°C. Such large standard deviations at depths 


ranging from 400 to 1000 m are indicative of a frontal zone forming a 
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dynamic boundary between cold, fresh water to the north and warm, saline 
North Atlantic Central water to the south. OWS KILO is located in the 
southern and eastern branch of the North Atlantic tooo a region 
notably lacking in distinct currents (Sverdrup, 1942). This lack of 
Oceanographic variability is reflected in fairly low standard deviations 
of temperature and salinity below 100 m. 

OWS MIKE, located in the Norwegian Sea, is characterized by anomalously 
warm, saline water for such a high latitude. Salinities and suhsurface 
temperatures in the Norwegian Sea range from 35.3°/00 and 8°C north of 
Scotland to 35.0°/00 anda 4°C to the northwest of the Spitsbergen Islands 
(Sverdrup, 1942). The large standard deviations of temperature of over 
1°c at depths from 100 to 500 m may be the result of traveling eddies 
flanking the left-hand side of the Norwegian Current (Sverdrup, 1942). 

OWS PAPA, located in sy Aleutian (Subarctic) Current, is characterized 
by salinities in the upper 100 m well under 33.0°/00. The cool temperatures 
and low salinities at this location are probably the result of high : 
precipitation and cooling combined with the effects of mixing of Kuroshio 
and Oyashio water in the western Pacific (Sverdrup, 1942Y and are 
characteristic of the Subarctic Water so prominent in the northeastern 
Pacific. The low standard deviation of temperature and salinity below 
200 m attest to the low oceanographic variability in this area. The shallow 
limiting depths between 2000 and 2500 m together with a bottom depth in 
excess of 4000 m during the summer months at this station indicate good 
convergence zones for sound propagation. 

The data at OWS VICTOR, located near the southeasterm limit of the 


Kuroshio Extension, reflect the generally lower temperatures and salinities 


of the North Pacific as compared to the North Atlantic Ocean. The maximum 
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mean salinity is less than 34.75 °/00, and the maximum mean temperature 


is only 24.91 %. On the other hand, OWS HOTEL, located near the northern 
edge of the Gulf Stream, shows a maximum mean temperature at 26.14 at 
the surface and a maximum mean salinity 34.90°/00 at 100 m during summer. 
Standard deviations of temperature at OWS VICTOR are slightly in excess of 
2.0°C between 200 m and 400 m and are most likely the result of meanders 
of this well-defined western boundary current. Such meanders are likely 
to produce strong horizontal as well as vertical sound velocity gradients. 
The salinity minimum between 34.05°/00 and 34.07°/00 is located at 600 m 
at the bottom of the main thermocline. This water represents the most 
northern extension of the North Pacific Intermediate water that flows 
north along the coast of Japan before reversing as part of the gyre on 
the right hand side of the Kuroshio (Husby, 1967). This influx of cold, 
comparatively fresh water at 600 m may produce temporary sound velocity 
minima at this depth forming sound channels above the mean deep sound 


channel located at about 900 m. 
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TABLE I | 
OWS POSITION NATION | 
ALFA 62° 00" N, 33° 00° W U. K., France, 
Netherlands 
BRAVO 56° 30' N, 51° 00' W Uv. 8. me | 
CHARLIE 52° 45' N, 35° 30' W U.S. As | 
DELTA 44° 00’ N, 41° 00° W u. 5. A. | 
ECHO 35° 00' N, 48° 00' W U. S.A. 
HOTEL 38° 00' N, 71° 00" W U. Bi es 
INDIA 60° 00' N, 19° 30’ W U. K., France, | 
Netherlands 
JULIEIT 53° 18° N, 19° 18° W U. K., France, 
Netherlands 
KILO 45° 00' N, 16° 00' W U. K., France, 
Netherlands 
ie MIKE 66° 00' N, 02° 00" E Norway | 
NOVEMBER 30° 00' N, 140° 00' W U. Ss A. | 
PAPA 50° 00° N, 145° 00' W Canada 


VICTOR 34° 00" N, 164° 00' E U. S. A. 


A OCEAN WEATHER 


B OCEAN WEATHER 


C OCEAN WEATHER 


D OCEAN WEATHER 


E OCEAN WEATHER 


F OCEAN WEATHER 


G OCEAN WEATHER 
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ALFA - (62°00'N, 33°0uU'W) 
BRAVO - (56°30'N,51°00'W) 
CHARLIE - (52°45'N,35°30'W) 
DELTA - (44°00'N,41°00'wW) 
ECHO - (35°00'N,48°00'W) 
HOTEL - (38°00'N,71°00'W) 
INDIA - (60°00'N,19°30'W) 
JULIETT - (53°18'N,19°18'W) 
KILO - (45°00'N,16°00'W) 
MIKE - (66°00'N,02°00'E) 
PAPA — (50°00'N,145°00'wW) 


VICTOR — (34°00'N,164°00'E) 
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OCEAN WEATHER STATION ALFA - (62°00'N,33°00'W) 
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OCEAN WEATHER STATION BRAVO - (56°30'N,51°00'W) 
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Figure B-l. 
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APPENDIX C 


OCEAN WEATHER STATION CHARLIE - (52°45'N,35°30'W) 
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OWS CHARLIE — (52-45 N, 35-30 W) 


Figure C-l. 
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APPENDIX D 


OCEAN WEATHER STATION DELTA - (44°00'N,41°00'w) 
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Figure D-l. 
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APPENDIX E 


OCEAN WEATHER STATION ECHO — (35°00'N, 48°00'W) 
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OWS ECHO — (35-00 N, 48-00 W) 


Figure E-l. 
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APPENDIX F 


OCEAN WEATHER STATION HOTEL - (38°00'N,71°00'W) 
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APPENDIX G 


OCEAN WEATHER STATION INDIA — (60°00'N,19°30'W) 
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Figure G-l. 
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OCEAN WEATHER STATION JULIETT - (53°18'N,19°18'wW) 
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37 


Z03UTM - LLAIINC SMO °*Z-H ernbtTy 


t O° Stebht t Ons hb*he ! ane scot no002 
a | ne 9° bt t Gos chthe t noe 9het nsat 
oo. ne S#'oéht t One bb*he t noe ogee onst 
[ as BD ne 2°4Abt t Ons 6b the t ne Neel oObt 
| tee Aa ne feaaht t Ooe Gé*he aie | noe haere oott 
t n¢ 2e78nt t One Abo hE t noe a no21 
Lutd ft ne hesaht 1 ie One nO*S¢ t nne Sheth oott 
ae a | oe 2e7Bht t one h0*S¢ t noe teeth onot 
o. t oe S*Zeht t Oo* e0°*Ser ! nNe sees 0n6 
=. f ne t*7e@ht t one L0*S¢ t noe 69°S noe 
— 4 ne £*7Aht t oo* 90°*GS¢ t ane 1299 Ons 
= ft ne nacht 1 One hO*S¢ t one 62°9 009 
ao ne tenant t one a0°S¢ t aoe teed ons 
<x ft O¢ S*oént t One 12°S¢ t nne oge6é 00h 
t ne 9*Gébht t ooe 6t°Se¢ t One A4°6 one 
ee ne O*sbht 1 One 6t*se¢ t noe noeot nsz 
es ft oe tenebt t Oo¢ 90 °S¢ t noe oo*ot anz 
Lett ne fest t One 9f°S¢ t noe 2ne0t nst 
CA ; ne neeaht A One et Ge t noe zneot S2t 
t ne S*zbbt ! One se*s¢ 1 aoe 1o*Ot + oot 
t oe O*zsht t Ooe 6t*Se¢ t ote tosot St 
{ oe 9¢tbt t One ce*Se 1 noe noeot os 
t ne ‘ eetebt 1 One ce*Se 1 O06 oo¢ot ne 
t n¢ t¢tdbt t one 6e*se¢ t noe no#ot 02 
t ne Hetsbt t 008 St *S¢ t note REes ot 
t o¢ L*osht t Gos se*Se t 06 8646 ts) 
{ 
WON 60's NVaW WON fares NV3W --- WAN - @0e6 TEL 
| ALYSOI3A GNNOS ALINIAVS aufiivdadual Hid30 


Hutads - LLAIIN£ smo ‘“€-H srnbyg 


noe 1g*2 ooo¢ 


>= t O° ¢e7tst t oo* 16*he t 
=, i oe €¢enst 1 oos 7b%he 1 noe 4ret ons2 
—— t oe Nn*Rbht | ooe 16*%he 2 nie geet nn02 
aa ? Ss t*n6nt 2 zo8 hb%h¢ 2 716 iget nert 
? 2et aenbht 2 one 9b *he Ss 926 9eee nost 
LJ 4 get hinbht S toe 4b*he 5 ate 10% Ont 
S £62 zenéht S Sso* e0°S¢ S hSe fhe onet 
6 Cee Z¢néht S ene en°*sSe S Bfe F&th oozt 
S &+€ téréht S Otte ¢t*Se 9 7be eees onit 
S S%h 776K S tte 61°S¢ 9 Get 16°S nnot 
2t 26G aeaeht zt zte hl°s¢ 21 12st 49*S 006 
mm 4? tes séeeht ht Ofte h1*Se st 9701 94°S noe 
at 9! fe¢ te48ht ot Ote hI*Se¢ zt 9261 4O*9 0042 
: ef N4h 2*eebt~ ec ote nl*Se ee 2Net ted on9 
me st S*h hetébt 9¢€ Tte ht*se st etet bee ons 
A 7h heh z2eedht 9h t{a-— b2°G¢ Zh Ztet e0*s 00h 
bet = gh 9eF o*céht 26 tte ne*se¢ Gh Zhe bees one 
| x a ab 2e¢ 2e°Ghht 2¢ Zte ee°Se bh cee aneot ns2 
25 a62 2°Gébht 26 Ze 9f°S¢ 26 ble teent on2 
2S 142 tecdbt 26 tte 6c*Se 2S &9e tseQt ost 
tS 962 e*céht 25 tre Nh *Se ts Ae 99¢0t S2t 
tS 942 h*Gébt — 2s Tte theses 1S AFe 7eeCt oot 
1s 9*2 9°sébht 25 tre th*Se¢ tS 896 66eO0T Sl 
ts 942 44*Géht 2s tre theS¢ 1S Nie étett os 
1s L#2 €*obkt 25 Oe th°S¢ 1S Sle ecett o¢ 
is 642 S*obht 26 Ote — 45 ts nRe ngett 02 
is ne¢ a*obht 2S Ofte Z7h*Se¢ 1s Spe zoett ot 
ts tee OFzbht - 26 Nte zZ7h°Se 1s fe baelt 0 


WON "A'S Nw 3W WON *aes NV3WH WON eaqes NW3W 
ALL{JO13A ANNOS : ALINE WS JUNIVNIdw3l H1d30 


t oF 
2 ae 
¢ ee 
b he 
9 9° 
: Oef 
cet 
t! Let 
tt he2 
et be2 
¢t Hee 
. tert 
C Oth 
AZ Lee 
att 642 
act ae? 
net get 
oft “et 
tet eet 
tet pet 
et bet 
tet eet 
ret ‘ 
tet oe 
tet 6 
er 
ret 4 
WON *a°Ss 


AL{IOT3A aNnos 


t#sgo0st 
be7bht 
Ce,sht 
Petbh! 
b*eeht 
osaght 
o*esht 
besBht 
9¢gGht 
t¢s48ht 
heasht 
tenéht 
9*sbbt 
teodht 
hegbht 
Oe 26ht 
6*96ht 
b*9bbfT 
b*ob6ht 
Hezsbt 


2e7bht - 


be2bht 
9*n0S! 
0440S 
6°,0Sf 
hesost 
2*60St 


NVaW 


zouums - LLITAL SMO 


mm 
—~wm em row ran 
_ 


age 
toe 
208 
106 
Oe 
L06 
te 
Oe 
SOe 
ane 
ene 
BNe 
Zte 
hte 
ete 
6ne 
6ne 
8o¢ 
Roe 
804 
606 
608 
Ote 
606 
60s 
91e 
B26 


*A%65 
AALING TS 


*y-H eaznbhta 


toe it Boe Bd 
8 2 eee Se ran | 


CO0m 
ene a 
-_-—~ — 


net 
rel 
tet 
tel 
tel 
tel 
tel 
tel 
tet 
tel 


WON 


006 
906 
hOe 
ene 
ble 
€26 
426 
Ohe 
RSe 
Ole 
cle 
ZRe 
onet 
h6e 
ble 
ose 
She 
bhe 
Ghe 
ihe 
Se 
7S 
Lle 
946 
NZe 
S96 
&96 


eaes 
aunivagdWal 


ztec 
Lheet 
79eE 
79¢*t 
geet 
9th 
teeh 
R9%h 
¢2°s 
14¢S 
9749 
Se*9 
12¢8 
¢z2e6 
9L°6 
eeeOt 
sge0t 
sz¢ot 
reeot 
erett 
ezelt 
29°11 
¢ge2t 
sgett 
saret 
otebt 
Heeb 


NV3N 


ite, 
is bh ig. 
ns 


H1d30 


umqgny - LLaIIAc smo (°S-H eaznSta 


AL{QOT3IA aNnOSs ALING WS SUNLVNAdWaL H1d30 


A oe ge 0 one n0° : t joe tree nee 

t “oe etebht { coe Z6°%hE t Noe aree os2l 

2 he ce¢nsht 2 oo¢ Z2b%he 2 e0e z9et oost 

? he beasbt 2 One 26%hEe: z Ne ezeet Oort 

2 he 2e78ht 2 oo8 Cbthe Zz nite aget oo¢ct 

2 Ze tesB8nt ra O0e¢ hé*he 2 CO« 4neh oozt 

2 Ze 9°98hT 2 one 9b* he 2 bNe gEeh oott 

2 te h°o8bt oo oo¢ 0n°*S¢ 2 ee eZeh noot 

2 Se 6*98ht 2 zO6 $0°S¢ 2 Zte eres 006 

? he 6*98ht 2 toe 90°S¢ 2 tte ¢9¢S aoe 

2 Se Ge78ht 2 foe 60°S¢ 2 hte 02°9 N04 

t 207 9°ghh! t 10° R0*S¢ € SSe 6ea°9 on9 

¢ 042 erasht ¢ ene 90°S¢ € ose Leed nos 

9 he2 nenéht 9 60¢- 60*S¢ 9 19e 71°8 00h 

9 bet Gezbht 9 906 at*se 9 nse tes noe 

9 Set Secaht 9 hOs-- 22°Ge- 9 Ohe 1948 n¢2 

9 &et 9*Hbht 9 toe 12°S¢ 9 €Se e1eot 002 

9 €«2 eéséht 9 S0e¢ {€*Se 9 896 tzeot ost 

9 bel tegbht 9 906 ce*Se 9 956 94°01 Sz 

9 Get 1*96ht 9 90° te*Se¢ 9 bbe tzetr oat 

9 Ret OHeaéht 9 BO°* te°se¢ 9 nSe nzelt SZ 

9 eee - 2*n0st 9- 906 12°S¢ 9 ¢ée 29e21 as 

r) Neh he Tost 9 600 62°G¢ 9 gtet heezt o¢ 

9 1h berost — 60¢ 62*Se¢ 9 tzet e4e2t nz ; 
9 24h z2etost 9 60e 62°S¢ 9 1261 bee2t or i 
9 Ooh -20n0St 9 606 a2°sS¢ 9 Stet hee2zt 0 F 
WAN *0%S NyQH WAN *A%s NV3W WAN raes Ny3H 


wae eT Caw 7 OE 


Pee eee ee ae ae 


APPENDIX I 


OCEAN WEATHER STATION KILO - (45°00'N,16°00'W) 


SALINITY 


35 


[=] 
N 


foe) 
— 


ive) + N (=) 
~ pas “~ = 


aunLV ddd NAL 


WINTER 


SPRING 
SUMMER 


LEGEND 
© = AUTUMN 


o0aa 


OWS KILO — (45-00 N, 16-00 W) 


Figure I-1. 


se? Baan 


ee ee ee 


€ “Tee 
rs he 
bh 2° 
S Ls 
S cet 
¢ se 
¢ het 
€ oy 
h gat 
b &e 
é as 
ht it 
bt ee 
{2 le 
22 ae 
72 ee 
¢2 ée 
2 net 
62 Zat 
¢2 cet 
¢2 Set 
e2 Set 
¢2 get 
¢2 get 
¢2 get 
¢z get 
¢? get 
¢2 162 
WON *a°s 


ALI30739A ONNOS 


esrtst 
t#sg0¢t 
L4@éht 
tigbht 
hécéht 
L*9b6ht 


“bt gbht 


4¢zast 
9¢70Gt 
2¢27061 
270St 
692061 
Ge7061 
e¢706t 
0*¢ds} 
9370Et 
hez0st 
2e70st 
aetost 
eetost 
ee1dost 
20S 
astost 
2¢o0st 
g¢n0st 
sonst 
henost 
h¢acst 


NW 3W 


rrrrrewrroe 


Z23UTM - OTIN SMO 


i ZOs 
£Oe 
e0e 
900 
£06 
LOQe 
S06 
he 
bOe 
Z06 

6 dfie 
ht 906 
ét L0e6 
12 S06 
22 90% 
zz COs 
¢2 £0 
¢2 e0e 
¢2 800 
¢2 806 
¢z 606 
2 606 
¢2 6Q0¢ 
£2 60° 
£2 Ole 
€2 Ote 
£2 Vte 
2 Zte 
WON - 844g 
ALINIAVS 


N6* hE 


Z6%hEe 
€6%bhe 
1o°S¢ 
21°S¢ 
22°Se¢ 
27€°S¢ 
bh *Se 
{S*S¢ 
es°*Se 
e5°S¢ 
ah*Se¢e 
9h*Se¢ 
Lh*Se¢ 
75°S¢ 
99°S¢ 
{9°S¢ 
£9°S¢ 
99°S¢ 
19°*S¢ 
a9°S¢e 
A9°Se¢e 
69°S¢ 
nZ*sSe¢ 
O2°S¢ 
O02°S¢ 
NL*sSe¢ 
TZ*Se¢e 


NVY3W 


*@-I eanbtg 


¢ (06 
s 906 
b ene 
9 sts 
9 ra) 
S gts 
b Che 
b ble 
= S5* 
S hEe 
6 226 
ht €Ze 
02 €Ze 
tz gle 
£2 gle 
€2 ale 
ez €Ze 
2 926 
¢2 tte 
€2 Ste 
¢2 Nhe 
¢2 Che 
¢2 fhe 
¢2 hhe 
2 hhe 
€2 bhe 
€Z She 
¢2 Lge 
WON des 
FUNLVUSdwWal 


oo0¢e 
nas? 
0002 
nsét 
oast 
Oort 
noct 
0021 
Nott 
oaot 
0n6 
one 
NOL 
009 
oos 
OOb 
H0¢ 
n¢z 
002 


521 
oot 


H1d30 


es ee 


butzds ~ OTIN SMO ‘“€-I eanbtg 


| CA Pa fe neeist 2 Oo6 n0°Se 2 nne h4e2 oonoe 
< ¢ ea ascost ¢ coe n0°S¢ ¢ ne) h2ee 00s2 
wu. bh ee c¢gbht 4 ane 10°S¢ S ioe ngee onoz 
h ort L*96ht bh eoe 10°*S¢ S Lte Z1%h ngzt 
' 9 bet c°obbt 9 10° €1*Se 9 tee bO*S nost 
y r) eet “Nt*ebht 9 80° 62°S¢ 9 fhe $9°*s Onht 
ee 9 G2 Aeeaht 9 Ite 9C°S¢e 9 N96 69*9 nott 
9 gr2 2*10S51 9 hte gh*Se 9 Rg>6 2s¢L onzt 
9 €02 e*e0St 9 tte 49°S¢ 9 eSe Oh*s oott 
a &et 96,06t ot 808 ~H9*'Ge Q nse 20%6 ooot 
: g get 4eenst ot Ane t9°S¢ ) Ohe hheé nn6 
3 > at G42 2ec0Gl zt 80° ~ 69°S¢ zt L96 Z21%6 n0¢8 
’ pt set t¢eost ht 9De 75°S¢ st nse z1¢ot ong 
eA 5! set 4e70st st 908 - 9a*Se gt 6re 95°01 009 
Ltt of Zot 947061 ot soe 1S°Se¢ at tc herat nos 
CO s? net ee70st -- - -Sg2 SOs —~"9 52 Se 62 hZe Z2et1 Nb 
1? tet o'2z0st L2 Ste 19°S¢ 62 &Ze s9ett oo¢ 
12 zet aerost ~~ 22 Soe "£9 °Ge 62 cee ¢gett 062 
42 het o¢t1ost 42 9n6 69°*S¢ 42 Lee ann+¢2t 002 
42 Get 6etnst 42 SOe 19°S¢ 62 the tz¢21 Ogt 
42 get 9*¢1OSt 62 Se e9°*S¢ 42 Zhe 9¢e2zt Szt 
“42 get L°*10S1 62 906 n2*Se 42 hhe es¢2t oot 
| 62 bet ee270St 62 LO« t2*Se¢ 62 hSe oe*2t SZ 
42 9°? e*ecOst 62 Loe tZ°*S¢ 62 9Le aeret N¢ 
42 See 4#60S1t 62 L£o* 2£°Ge¢ 42 zoet btéeht o¢ 
42 6° 2*90St - 62 eae 22°*Se¢ 62 etet Chebt 02 
! 42 heh, he2Oct 62 ene eL*Se 62 beet 2z%hI ot 
42 L*h 0490st 2 te else 62 Ghet Seent ) 
WAN “a's NV3W WAN *aes NV3W WON *a4s NV3W 


AL{IOIWSA ANNOS ALINE WS AYNAVNSdW3d H1i¢d30 


9) Oe 
t O< 
¢ 96 
9 66 
ot bat 
tt Z42 
tt G42 
tt 46? 
qt 942 
zt 262 
om O42 
et get 
st tet 
st 6s 
et he 
{2 Ae 
2 6¢ 
62 net 
G2 fe! 
62 get 
62 het 
62 Let 
62 £e2 
62 Ree 
62 96€ 
62 642 
62 962 
62 242 
WON *a°S 


ALyR073A gNnos 


a) 

g¢sOst 
hash 
figbbt 
t*2sbt 
fegsht 
9*a0St 
ae2ost 
ze¢0st 
¢4,06¢ 
hep,OSt 
4°¢ost 
9¢¢dst 
(ee0st 
9¢20St 
24z06t 
641061 
94¢tOst 
6070s 
esinet 
aet0st 
{¢279¢6¢ 
94¢0St 
hez0Gt 
2enist 
Legtst 
st2ist 
Leatst 


NW3H 


zouums - OTTM SMO “p-I eanbrg 


0 ods 
t Ofe 
€ hOe 
9 soe 
{t 6s 
zt tte 
{? hte 
tt ete 
tt Lte 
zt €te 
¢t Ete 
et Zte 
st Ole 
gt aoe 
at 906 
22 Loe 
h2 LO6e 
g? 804 
62 406 
62 Ote 
62 Ote 
62 Ofe 
$2 Ote 
62 Ste 
52 Ote 
62 tte 
62 tte 
$2 Ote 
WON fats 
ALINGAWVS 


no* 

94°*hE 
ab*h¢e 
¢0*S¢ 
al'se 
£2°*S¢ 
thse 
6o°Se¢ 
19°S¢ 
£9°S¢ 
€9*S¢ 
95°Se 
eS°*Se¢e 
tG*Se¢ 
25°S¢ 
hS*S¢ 
es*se¢ 
A9*°S¢ 
£9°S¢ 
69°S¢ 
99*S¢& 
29°S¢ 
49°S¢ 
59 °S¢ 
12*S¢ 
69*S¢ 
49°S¢ 
z22*Se¢ 


NV3W 


WON 


noe 
cfle 
tle 
NZe 
€hé 
he 
ZS6 
698 
he 
LS 
tse 
Zhe 
Offs 
hZe 
€26 
nze 
¢ze 
926 
62 
hee 
ate 
Abe 
Qe 
Liet 
état 
L4&e 
the 
hoe 


“aes 
4univeadwal 


ee¢Z2 
nzee 
4ge€ 
roth 
¢zes 
£4es 
06*9 
1eee 
£648 
hte6 
£g%6 
0446 
4240t 
¢940t 
#4e0t 
azett 
hgelt 
Ogelt 
no+et 
4221 
Zheet 
eoa2t 
ozect 
O¢*ht 
lot 
tze2t 
oo¢st 
ot*et 


Nv3W 


oooe 
oos2 
0002 
sat 
onst 
Oobt 
Oo¢t 
oo2t 
oott 
ooot 
006 
008 
veley 4 
no? 
nos 
O0h 
aot 
062 
002 


$2! 
ont 


H1d30 


ee De me me te mm me wm eet 


i 
5 


p¢ 

h* 

gé 

é¢ 

tet 
Set 
| 
aw 4 
9*2 
aet 
eet 
det 
Set 
het 
het 
2et 
Le 

ge 

ge 

ot 
&e 

tet 
+7 
242 
94¢ 
Lee 
6#e 
04h 
Zee 


*a’s 
AL19O739AN ANAOS 


6*92S5! 
tee lst 
249051 
t*séht 
o49bht 
4eabht 
Cepbat 
Ledbt 
24106 
94¢1NSt 
642051 
n*eOSt 
e+e0st 
2420St 
942051 
64827nst 
¢*70St 
2*tO0St 
£eyost 
2*¢0S1 
a*{ost 
647051 
L*,0St 
9+90St 
2*Rp0S? 
044061 
t*,0¢61 
0*,0S1 
0#40St 


NYQW 


te me me we me mew me mem er er DORE Ke WWW VI ORR VON N -< 


I I i A ee 


uumyny - OTIN SMO 


Ooe 
z0¢ 
z708 
hOe 
hoe 
Ste 
hfe 
a 
Cle 
606 
GOs 
tte 
tte 
tte 
tfe 
606 
S0° 
Oe 
SOe 
96s 
460 
9Oe 


aOe- 


9a 
Loe 
Ofte 
906 
9ne 
&0e 


"ges 
ALINIAVS 


Nb he 
26%hEe 
Sé%hE 
hé*he 
mes¢ 
g1*sSe¢ 
tz7*S¢ 
62°S¢ 
4e*se 
bh*Se 
ab?se 
gs*s¢ 
49°Se¢ 
4S°S¢ 
hS°S¢ 
eS°Se¢ 
6S°G¢ 
45°S¢ 
19°S¢ 
€9°S¢ 
$9°S¢ 
£9°S¢ 
nL*Se 
7L°S¢ 
SL°S¢ 
Lé°S¢ 
624°S¢ 
b2*s¢ 
el*se 


NV 4W 


“G-I oemnbtd 


ee me me me me mw ewe em ee OCHO AWARRTFTIFNMUDBADNAN — 


Oe me me me ee me oe ww owe 


ane 
tte 
zoe 
914 
9z4 
nce 
Ohé 
¢Se 
796 
Ghé 
zee 
Zhe 
ace 
“ts 
Ree 
tee 
n2e 
gle 
éle 
9Z2¢ 
€ze 
nes 
98° 
698 
ptet 
Ziet 
ezet 
Gzet 
Lief 


604s 
AUNLYBadWad 


ng #2 
goe*e 
Acee 
eet 
22%h 
€4eh 
ee 
Chey 
Shee 
Rhee 
19*8 
tz*6é 
22°%6 
hoeot 
9heOt 
o6*ot 
veelt 
toett 
ceett 
60¢2t 
eeeet 
Gz2*zt 
theett 
ttebt 
Neeht 
6nest 
ztest 
¢2est 
ezest 


NwaH 


N00 
ooo¢e 
00S2 
0002 
Ostt 
onst 
ooh! 
ooct 
002! 
Ontt 
onot 
004 
one 
004 
009 
00s 
0Ob 
one 
062 
one 
Ost 
szt 
oot 


H1d30 


“ cor ee +e _ Fn eet SS Sc —— — oat ata par nee) : ky = : atdpUstaviriel . P 
oa Sead ML ae a i 8 i SL IVIL iat im a AT POE. 


APPENDIX J 


OCEAN WEATHER STATION MIKE — (66°00'N,02°00'E) 


SALINITY 
33 34 35 36 37 
16 
14 
12 
10 
8 


TEMPERATURE 


ihn i ni tn ei 


D 


n - 
a ee en 


LEGEND 
O= WINTER 
0 © = SPRING 
; 5 = SUMMER 
o= AUTUMN 


Re te ee de ee 


OWS MIKE - (66-00 N, 02-00 E) 


ores 


Ee ere eet eee Ae 
Sewer : = 


Figure J-l. 


) oh age 
Le ? » “ Mee a eae, see ae 2 _ * 


poet 


re 6 cals Mat meri Death Sora a — ~ —_ i ee 
pele ies , Has hb Sata 


Z23UTM = GMI SMO “°7-f£ eanbtg 


i 


9 ze honent ¢ 008 06 *he 9 ¢o8 
j é 6Q4< oszt 
as | ee a a ee me ae ee ee -< 
r) ht “erevet—_4-— O6s a tga ; ak “ — 
Ym : a yf bora : op Ob*he 8 908 azt= oott 
cS : = iid : on 16%he 8 106 tzes ooz! 
iz gs O*eont 12 tO* eee ; rh aes oat 
but! a2 Qe te2oht 92 TOs fst - ae ne ea 
pity } tes 
aS PY 4 zet {tnt 2 108 té*he 2 bzs ed as 
-" 42 get Coot 62° 708 - 2b*he 42 fs 
: ne +2 OFn9ht he ZO6 . : Pi ioe 
wooed ie pe segs : so coche He hse nze 009 
— r hb*he 62 Lee coet 00s 
— 62 6*9 e*sgoht 82 LO* Lo*he 2 ot 
= As 968 St4oht 0s Ote a ; te ae aoe 
<= . 66 bee Setcet 0s Ote fee “er it er aae 
0s 9°9 Lendht 0s Ote ; ia - fsa ie nae 
. a bya : : ese os eset notes 002 
cy t § Os {1*s¢ os acel 08*S ost 
LJ ee a phe 3 eos z2t*se¢ 0S Sée 60¢9 s2t 
a a a ee ee eee ee 
pe Ve ser hl*se¢ 0s 1ge h2e9 SZ 
Coedst 0s LQe gt*Se 0s 9L8 tess os 
bb tee Osedet 0s Z ’ 
: Oe gt*se bh Sze 1¢°9 o¢ 
6 tee e*olht 0s Loe 91*s¢ bh Sle tee9 02 
‘gh tee 9¢oZht 05 . : 
L406 91*S¢ bh Sle tes9 ot 
bh tee S#ocht os 266 el*se bh ole 2¢4*9 0 
WON aes NW3W WAN *Qe5 NW 3H WAN aes NW3A 


AL£IOV3A ANNOS AdIntitvs SuNivesdHgl H1id30 


z 08 
¢ Zé 
z De 
give 
at he 
42 es 
2 he 
tz. at) 
{2 he 
ts ge 
Ch Le 
4S ort 
4S zet 
4S 6°2 
g2 £4s 
eet 049 
{9 a) 
“09 9e¢ 
0? 169 
09 L°S 
09? tes 
609 hh 
0? gee 
9 zee 
t? 90 
19 6¢e 
19 teh 
9 Cth 
WAN ‘qs 


ALt2O013A ONNOS 


0*9Sht 
O*Zebt 
S#elht 
ae 
Zendnt 
9499hT 
Te2oht 
94*o9bt 
eenoht 
o'eent 
S* tht 
OF tnt 
S*O9ht 
h*O9n! 
OF nIht 
6*L29hn1 
2¢ncdht 
aetlnt 
s*echt 
tesdit 
A*GLht 
S*oLht 
Ceecet 
s#acdht 
h?ecnt 
a*elht 
Z2eNSht 
s*aent 


NY 3H 


mth i SL aN a 


putzdg - SXIN SMO “€-f eaznbtg 


a 


2 106 
€c toe 
& toe 
Lt tos 
ét toe 
62 toe 
02 tos 
12 106 
12 10° 
1s -- 206 
6S z0¢ 
&S Ze 
hS 208 
6S €O« 
4 LOe 
¢€¢ 606 
19 tte 
09 tte 
09 tte 
09 Ote 
09 ofe 
09 ~ 608 
09 40° 
{9 906 
19 90° 
19 90° 
19 90° 
19 faen) 
WAN eases 
ALINE AWS - 


2 106 
¢ {Oe 
6 206 
6! eos 
12 soe 
22 906 
22 40°« 
22 goe 
22 908 
1s 408 
hS zte 
hS &te 
4S ste 
#S £96 
92 ze 
¢¢ eset 
19 Zée1 
{9 biel 
19 eset 
19 htel 
19 o2e1 
19 zoe! 
19 Age 
19 9L°¢ 
19 gga 
{9 Lhe 
19 hOet 
19 Cet 
WN aes 
qunivagdW3al 


bere 
S4ts 
héee 
14¢s 
Lees 
sete 
geese 
Lies 
OzZee 
t9ee 
Lhee 
t¢ee< 
S0%= 
6z¢ 

9het 
nLe2 
s9ee 
h2¢h 
28¢%h 
Obes 
99¢°S 
f4*s 
c2¢9 
09°9 
ta? 
Zoe 
ozec 
teed 


NVaW 


oooc 
00s2 
0002 
osct 
oost 
Oont 
oo¢tt 
oozt 
oott 
ooot 
006 
008 
004 
009 
00s 
O0b 
one 
062 
002 
ost 
S2t 
oot 


41430 


patho es 


COPY 


ARI 
~ hm ow 


A\FAT 


BEST 


¢ Qo 
L €s 
4? €¢ 
of fy @ 
at be 
at Se 
62 ge 
g2 Se 
“LS 96 
- Ort 
se hot 
042 
1 O*¢ 
49 9%h 
48 949 
ozt ges 
n7t Ze 
tz? 6*S 
ezt Qo 
¢e2t 24h 
¢q2zt 
¢zt ree 
e2zt L¢2 
ezt 942 
ezt £42 
e2zt 242 
¢z1 8¢2 
WON “aes 


ALyIONZA ANNOS 


#°98hT 
eracht 
zendot 
z2*oLht 
L*aght 
26/,9h! 
9°69 
Ce*hIbt 
ZeeIht 
S¢29nt 
Beth? 
a*iPht 
6419ht 
2¢eont 
9° 29ht 
S*hlbt 
L°9Ldht 
4*Albt 
6¢*aeght 
o*tent 
s*zeht 
{*pert 
h*98bTt 
&*eeht 
e?tébt 
best 
9*pbbt 


Nw3W 


a 
oumms ~ FXIN SMO 


1606 
006 
O0e 
1Oe 
tOo 
tOe 
{Oe 
106 
206 
206 
206 
t0e 
hoe 
S06 
LQe 
tte 
tte 
Otte 
606 
06 
ee - 
8Qe 
806 
Qte 
hte 
éte 
S2e 


*"a*s 
ALING AVS 


Th*he 
té*he 
th*re 
th*he 
16*%bE 
té*he 
ta*he 
Th *%he 
té*he¢ 
ta*he 
ta*he 
2b%he 
ch*he 
hé*he 
L6%he 
90°S¢ 
ot*se 
ht*Se 
at*se¢e 
02°S¢ 


-$2*S¢ 


22°S¢ 
t2*Ge 
21°S¢ 
60*S¢ 
gb*he 
Cb*hE 


NV3W 


*p-c erznhtg 


oo¢ 
ene 
ee 
hOs 
gO0e 
966 
AO¢ 
Roe 
6Ge 
ele 
4z6 
Che 
h9e 
cot 
zoe} 
eget 
Ozet 
Zhe} 
Stet 
zoel 
age 
9L¢ 
ade 
ole 
Sie 
ele 
ele 


*ges 
qauNnivsagdwgl 


N04#te 
464 
héee 
heee 
Og¢« 
tiee 
OL 
9G%e 
st¢- 
1}*= 
¢z* 
t9e 
cel 
99%2 
89% 
thes 
149 
1299 
9ned 
Zheé 
tas 
£9*8 
z7L%6 
oe e0t 
ee*ot 
ezett 


Nv3W 


Hid30 


WAN eas 


AL{IONZA 


aNNOS 


9*alht 
SthLht 
s*nldht 
A'eoht 
Ce“ont 
a*soht 
h*hoht 


Z°EFht 


Ce2rht 
het It 
L*ngowt 
Z2*O9ht 
ce1ont 


S*hobt- 


s*ncdbt 
Zeecht 
agent 
O*o8ht 
o*1sht 
6*18ht 
t*eeht 
eeeent 
| 
O*nesht 
O*hebt 
S*eBht 


NyaW 


uunqny - GAIW SMO 


———— — §$_— 


toe 
toe 
o0¢ 
oo 
toe 
00° 
1Oe 
1Oe 
Z0° 
Z08 
Z0°8 
oe 
Coe 
S0e 
Ote 
Tle 
tte 
Tte 
Ote 
Ote 
604 
8O0¢ 
906 
90°¢ 
90e 
L406 


fares 
ALINE WS 


*G-f eammbta 


$$$ _ $$ __$__ 


h 

ot 
{t 
tt 
tt 
1! 
zt 
a4 
2¢ 


he 
bh 
oc 
Zh 
€9 
c9 
£9 
bh? 
ho 
h? 
h9 
h9 
h9 
h9 
9 
h9 


WON 


coe 
90¢ 
ede 
£06 
soe 
b0e 
gO 
g0e 
Cle 
éle 
L126 
Che 
hoe 
9tet 
biel 
ZZet 
Sset 
9261 
cet 
Cee 
Sle 
o0e! 
9tet 
eiet 
&tel 
2201 


eaes 
qunlvdagdyal 


APPENDIX K 


OCEAN WEATHER STATION PAPA — (50°00'N,145°00'w) 


SALINITY 
34 


16 


14 


12 


10 


TEMPERATURE 


LEGEND 
O= WINTER 
O= SPRING 

4= SUMMER 
o= AUTUMN 


re 


2 
OWS PAPA ~ (50 00 N, 145 00 W) 


Figure K-1l. 


ee ee eee 


Z03UTM - Wdv¥d SMO ‘Z-% emnbTa 


nae etches 


ee ee ae 


ze fe 
: eee2zst : 
ie cae 949051 che 89*he Sy 
: es ir? 3 ne a le So*he st é 
a? 98 bensht 4 tO 29%bhe J cow 106 
b& Se 09 zoe ; 1S 200 
mn) Q zeeht he ? oT ee 29 2ne 
| é se eeeceht L a SS*he 98 
64 G¢ S*2eht 8 za¢ tS*he 06 £06 
Ltd oat po eat ehe 66 70° Seis a cOe 
rn pel - n*asht Bd toe Lhth . £06 
cA 4ot ge tad oft ene ho ken hol Os 
<r ztt ge eracht aot coe ied got oa 
ak ott Leccht ett eae zit 
“e toe ‘ : hOe 
as tt g'olht tt the stt 0 
a ae Séhcht A tthe Le a 
at b §é eect 5t 0° o2*he stt 8 
ae nae vizcht = atthe ett hs 
— ot Aet oipLht c2t coe tthe ; ede 
WM) z6t heft t*aght sst he tO*he 22 tte 
= 24t bet : Zét Soe a 6st és 
669%ht ee°te cat 
CO sét ne2 Z6t 908 se y2e 
S*Aht ¢ 1a*t¢ eat 
e4l ho? we ; ét Loe ‘ 9cé 
a6eghl hl°*fe cal 
cat e062 €ét até 8 6 She 
O+eoht ns*te t 
e6t $62 eet L2e stale €6 sss 
96aobt ¢ 4tece cel 
cé! 847 bt Lye 1e°Z6 eSe 
zetlht ze cbt 
eét e465 fét tte " LS6 
= On | ¢ {Z2*z¢ at 
e4t oot ét Tf .sa- t 496 
: Geacht £9°2¢ eat 
e4t tett cét tte Bas Heat 
OiTeht e9°2¢ I 
cét cott tat tte o7R- €6 b9e2 
241sht 29°26 } 
e4t gett hte cat tte 79°? té 6482 
{Bht Cét 2te anne él ene¢ 
t él ntee 
se WAN gts 
NW3H 
ALISONIA Pecasacomccis WN "O05 
ONNOS crane NVW Wan ‘aut 
JUNLVNAdW3al- 


butads - Wdvd SMO ‘“€-u eznbtg 


ze aeezst Toe 100 
Ze 9#906t tQe 1Oe 
oe 64¢ebht el TOs 
fe aenart TOs ¢06 
ce 7628bt 1Oe ¢0e 
ce aecsht 20 ¢Qe 
26 o¢78ht ? Ze ee 
oe 2etent Z0e e0e 
hs Osnent zQe t0e 
ee eacdht 208 hOe 
€e L*itht ZQe hOe 
he 9¢oLat ZOe 06 
Cs 9*slht 2Q6 906 
fe o*Het z0e gOe 
se —  geglbt z08 = Ofte 
9s ¢eadht ; Coe hte 
re) eeanzdht hfe {Ze 
det Ceagnt Soa Lte 
262 L¢a7ht 906 < éhe 
he2 o9goht aOe 95° 
942 Heerht “Oto ase 
nhe2 eeerIht L2a Fhe 
oct 9°49ht Ete 1te 
Zet esndht 608 Che 
#2 neath? &Qs 2de 
Lh bepdht 2 Ote état 
24S b+hdbt Ote ; ecet 
Ges teedbt Ofte theft 
5G gagLht Zte nset 


WON phi ae NyaW “des SO%S 
ALTINIIA ONNOS ALINIGVS JUNIVNadw3al 


qouuns - Wd¥d SMO ‘p-u eaznbty 


» 


000b ~~ 


zt - ge aee2st a oe SSeS CET ~ 106 onset 
9t he 99051 ot toe 69 the “t 106 1get once 
—=—se Le Oe eh ee Re Re ee 
ag {2 ee s*nsht {2 toe eS*h¢ 22 €e0e cast 0002 
ne ¥ he  pepOht 9? on 6S*he 1 £03 ane2 ost 
CS ez he eeoht G2 toe tS*he 12 Oe e262 nost 
ee 4? hé 6¢78bt ~ 62 206 bh*he Pam hOe /¢62 OOht 
wey =f he aetent oe 20° Lb *bhe ze hOe Rhee onet 
Se Ge A pt "SCA Bay 20. COS Veneer = eh hoes a i-a04 Bic) 2 ieee 
Coy Ot ce e° echt ee zoe 2h*he ec S06 zee2 oott 
a of Ge Lidtht it 206 6t*he «9 To 9842 aoot 
pao Cie | 3 he 96oLht at Z0¢ St the ue S06 noee 006 
—_ if Se Sislbt ge 20° a ze 906 otee o0e 
Siig Le he céncdht qe 20° 9Z2°h¢ ue 906 tee ooL 
— if “ee rer Re ee eee Le OE ee 
~Coat Se tezcht at toe tthe ge ote eget 00s 
' gh gs 2*0Lht oh toe —1O0%he —— si gte 99e¢ 00h 
Ly 1s het z¢aoht Ls SOs aR*te LS tte ozet noe 
a “s get AArht “LE SOe fete “7s &fe Agee osz- 
n'a} Ls 262 a arht Ls L£06 SL°ete ih) ose Tteb 002 
1S G02 hegont — “sg a 1s iammammace 5°) eer nmmamamer | ~ £80 --- Qgeh Sa 
“4s €+2 eearht 4S Sze rte¢€e 46 ese 69%h szt 
is 262 S84oht “LS Ste zer2ze “gs 2S bth oot 
LS £2 tothe LS ate hl*ze¢ LS Se 9heS SZ 
1S S*h c*otht LS tte od*2e an 4: glet ee*? os 
1S Sel heeeht Ls Ote 4S*2¢ LS G02 oceot o¢€ 
1S teh feb eh ve, I eee ee gtet---geett ae 
4s ee Rehdht Ls Ote 9S°2¢ Ls Otet orezt ot 
i: Neb “heGbht Ls ote 96*Z¢ 4s htet teezt 0 
5 WAN “aes NY3W WAN *Ge¢ NV3W WAN aes NW3H 
~~ " KELIOVAA ANNHOS (tae ALINEAWS- es “BUNLVNadwal Hid3a-— 


BORE ie 


9 ze 
g cs 
qa om 
nt z¢ 
al he 
qt €é 
4t ba) 
at €s 
2 hé 
¢2 ¢° 
¢2 he 
2 he 
42 ge 
h2 ¢¢ 
h2 ad 
92 he 
He Le 
Gb Le 
Gh tet 
gb het 
Gh 142 
gb G42 
6h Zee 
Gh &#e 
Gh 84S 
Gb hen 
Gh 88 
Gh R48 
Gh nes 
WON ea’s 


ALIDONVAA ANNOS 


&¢e2zst 
9*90St 
é+abht 
aenghht 
24/8h!l 
eeeeht 
cér78ht 
z2e1eht 
Aeelht 
R*elht 
Peelht 
9*¢9Lht 
6¢slht 
héplbt 
€eeczht 
O¢zLht 
heAdbt 
6*e9hT 
eeQoht 
0°arht 
c+eht 
beet 
L*eoht 
b¢rcbt 
Seealht 
hezeat 
6°27eht 
¢e7eht 
6*1sht 


NvaW 


t2 


h2 


Sh 


WAN 


uumjny - YdWd SMO 


toe 19 *he 
TOs 69*he 
toe 279% hE 
Toe aAS*he 
106 GSthe¢ 
toe nS*he 
708 &h°he 
20° ibthe 
704 “hh* bé 
zoe th*he 
206 Ae the 
Z08 Gt °he 
Zoe te *he 
Z0¢ 92°h¢E 
z08 él *hé 
Oe tt*he 
hQ 6 no°he¢ 
hQe ee8*te¢ 
bs fete 
80° 27L4°*€¢ 
126 Gh* Eg 
826 71*€e 
4te 98°*2¢ 
Cte el*2¢ 
Ote h9°2¢e 
606 6S°2¢ 
608 65°%2¢ 
406 6S°2¢ 
Ofe 19°2%¢ 
"aes NVAW 
ALINGIAWG 


*p-u eznbtg 
9 toe 
g 206 
) tHe 
ot z0¢ 
| Ze 
et ee 
02 ene 
02 hoe 
22 hoe 
4 soe 
h2 gOe 
42 g0e 
b2 hOe 
2 SOe 
h2 900 
92 ete 
he nite 
Sh fle 
Sh hZe 
Sh 2te 
Sh nse 
Sb 4S 
Sb Lhe 
Sh Bde 
Sh zset 
Sh h2e2 
Sh Gfez 
Sb Sf«2 
Sh the2 
WON ‘aes 
sunivesadw3al 


tgoet 
eget 
tzet 
z4e1 
g0%2 
a2742 
Les2 
Lhee 
ags2 
aze2 
$g42 
noee 
gtee 
tere 
Ghee 
9get 
ngee 
29° 
beet 
tere 
G2th 
Bheb 
00s 
Z76°S 
thee 
29*8 
tze8 
nze8 
€9°8 


Ny3H 


no00b 
ooo0¢e 
0052 
0002 
OsZt 
onst 
nobt 
oo¢ct 
oozt 
Nott 
oont 
na6 
ace 
leh ey 4 
009 
oos 
00h 
oo€ 
0S2 
on2 
ost 
s2t 
oot 


alee aie Sas ae ee — he i A a ind IY NS iN NED EE 
fe ans Aen heap ae Na taht Lae ESS eR a te = 


POTTS naa 


SORTA 


APPENDIX L 


OCEAN WEATHER STATION VICTOR - (34°00'N,164°00'E) 


; 
i 
f 
, 
} 
1 


SALINITY 


35 


34 


33 


32 


28 


26 


24 


iat 
N 


o 
N 


© 
1 


ee ee ee 


Ja OLV as dWab 


a4 
e 
S 
= 


ox 
og 
Zz 
cz 
ao 
nN 


LEGEND 
AUTUMN 


i) 
oO 
4 
o> 


OWS VICTOR - (34 00 N, 164 00 F) 


Figure Irl. 


ZOAUTM - YOLOIA SMO. *T-T eanbTyz 


9 ee OeThSt g toe 9% he 4 Te ze onos 
rt 2 2ee2st tt! toe OF the zt 706 bbel ont 
: a 4,1 €e g*9Nst bt tos 99% Ws hl hoe roel naoe 
4 QO a! co beaeht ht the £9*be ht bDe nypet nnS2 
| (a) 4! he nepsbt ht hos 1S°%b¢ | 906 16st nnn? 
| ae) 6? 98 hecAnt S? 706 cS*he¢ 92 Ze 192 osit 
Lid 17 Re renent 12 zoe OS% be 22 fle 7he2 nest 
ce gt net teeAht ot ee Lh*he it 776 652 NOt 
i CO 41 zt o°78nt ht cos bhthe st L7e ope2 noet 
es 4! hel zeteht 6! hoe Nhthe 61 1e« N4*2 nozt 
q ie: et heneht 42 hoe et the of 42s cree ont 
3 =r WA zer Asécht ‘é@ bOD»s 1E%he OR 1Ze thee oon! 
aan 2771 hel L*elbt g2t sos bZ%he 621 Nee ree N04 
aes oot neaLht 251 o0¢ gt the 9g S€« pene u09 
2 << ot aR 4 Zeneht elt SOe 40 %he sit cSe cnek eken 4 
4 : tat Lee 7ee Pht 9Lt Soe 6O0%he LL' Phe 4eeS nn9 
WY alt £es henAbt Sit 606 40%be¢ 11% Shel coel ocs 
Lod rLt N29 4*abht 911 hta 9Z7%he uti Neel 70°O! 00h 
CO net 209 £92061 het hte bh*he gal hhet cee2t noe 
nat 16s hegdst het Zte 275°h¢ eal Cost beect nz 
q tet o°s 7+7061 hRi Yte 1S*he het nSet | onz 
7 7AT heh ae,0s} het 606 279%he seal ofet oyeSt ost 
eet teh 2¢otst hat 606 £9%he gat azet ag¢St s7t 
> At PEE serlst hat 600 Co%he 991 e7et 24°91 not 
7 Rt are eetlst het Ore €9%he 121 ezet ore S/ 
4 HP Lee etter at tte CG*bhe 7a) 7701 97°91 ns 
E | nat Lee o*ttst hat tte hethe zat 12et ceeot o¢ 
q met ue setist het tte hothe Lat 7261 eceot nz 
| eat Lee bettst bAt Tye hOthe 921 72761 ee ot 91 
ont er 2ettst “Rt tte Lone 901 tel aceot 0 
WON eats Nw ab any aes wy 2y wnt ones Nw ah 
: ALtVOIZA ANANS Alippove DUAL YMA wiaaa 


WAN 


Fe 
ge 
Ee 
Ne 
he 
he 
Oe 
le 
le 
Le 
&¢ 
het 
Get 
&et 
9%? 
64h 
69 
Le 
Cer 
449 
£°9 
AS 
96¢ 
es 
0°s 
(Ae. 
heh 
Zth 
94h 
Reh 


ene 


ALTINIAUZA 


s 
annas 


a 


9eThSst 
2ee2st 
s*90St 
¢eRbht 
eenébht 
eesSnt 
7*EGhTt 
Oe¢cRbht 
setkht 
aenkgst 
fhenkht 
fegdht 
Geaglht 
cea lht 
eenBht 
ae7KRrt 
2e28nt 
o*p,Ght 
4*nq0st 
ge¢cOst 
g#g0St 
ne sO 
9«/0St 
¢°q0st 
e<40st 
pentsy 
pectst 
hentst 
2e¢6tst 
tools 


Nyqu 


21 
At 
0? 
12 
bh? 
t¢ 
t¢ 
ne 
4F 
Lh 
he 
b£2 
ae a 
née 
hh 
LO 
Ob 
bOh 
L¥h 
024 
12h 
12h 
17h 
274 
22b 
226 
774 
274 
27h 
27h 


WAN 


*q¢s¢ 
AJINIWVE 


Butzds - yOLOIA SMO 


A9% he 
19°%bs¢ 
CO%hkhe 
bh9*%he 
AG* hE 
eSths 
nGthe 
Rhee 
fh be 
hh* he 
af *bhe 
7E *bhe 
GZ*he 
olthe 
Tf the 
o0* hE 
NT*he 
h2*%he 
tTh*hs?e 
eb he 
6S*he 
nN9*he 
79% bE 
59%b¢ 
19*he 
AQ*h¢ 
&9%he 
AS *he 
ag%hE 
NF* hE 


ey db 


i a | 


71 
at 
07 
12 
iz 
iam 
1¢ 
o¢ 
Ag 
th 

OR 

a4 
The 
4e 
nnhb 
70h 
L6et 
L4¢ 
1th 
Gh 
&lh 
12h 
27h 
274 
276 
22h 
27h 
Zh 
té@b 
2b 


trAh 


eaznbtgq 


eres 
ayn Mada 


osel 
éeel 
aget 
ge} 
c4el 
7142 
ee eZ 
nge7 
rnge02 
cy*2 
7neet 
o¢ek 
tzet 
b1eb 
ofek 
4lesS 
ee 4 
nee 
/eett 
19*2] 
#9*¢T 
Teeht 
7aeht 
ogeht 
Ze*st 
naeet 
eReot 
seedt 
Greil 
HoeRt 


Ny W 


nane 
On0b 
ante 
noe? 
one? 
as6Zt 


5S 
ONbht 
onc 
nozt 
nov 
NAQT 
nrg 
oO8 
on2 
nng 
ans 
004 
oof 
nc? 
one 
os 
21 
nol 


Hyd 349 


head, 


E COPY 


Nise 


~ AVRIL ADE 


BEST 


WON 


ALLJOTIA ANNOS 


Ge 


het 
Zot 
162 


4r9 
LoL 
ge/ 
49 
h*9 
&*S 
16s 
Les 
6es 
169 
g4S 
beh 
2%b 
aes 


tats 


9896hT 
zee OSt 
4#sO0St 
te90St 
tentst 
vertst 
“ezist 
teaetst 
Gestst 
&ea2zgt 
ce4zst 
mez7ect 
eect 


hy gh 


RL 

912 
&2¢ 
69¢ 
Le¢E 
bee 
Tas 
ane 
204 
hh 
Sob 
an 
Soh 
SOF 
Sok 
so. 
Sh 
So, 
go 
SOL 


WON 


zMUMS ~- YOLOIA SMO 


toe 
eOe 
FOe 
toe 
4Oe 
SOe 
9De 
o0e 
soe 
906 
1 
9) 
St 
SI 


6 
e 
e 
his 
e 
e 


et 
zt 
tte 
tte 
Zte 
Ste 
Ste 
aye 
LYe 


raec 
ALIMI V¥E 


NY 4W 


*€-1 eznbtg 


HT 
41 
at 
4t 
n2 
47 
41 
Zt 
it 
te 
wa 
412 
a7e 
n2t 
“ae 
76€ 
bac 
4nt 
tOb 
4hOh 
bOb 
GObh 
GOh 
60h 
Gb 
SObh 
GOb 
GNh 
Gb 
20h 


Wan 


4Ce 


dF TE | 
OFet 
thet 
ane? 
L102 
Gael 
4Ooe!] 
Ghat 


eraec 
IAN TY add 


ee ee 


Hj dO 


ungny - YOLOIA ‘SMO ‘p—I eaznbty 


a= 2 te ecteee 8 ee eS tht 20s... meet __onns 
CQ... 4 ¢é 2ee2zst é Toe P9%hEe 4 r0e 4bel noth 
C2 nt €e ge90ST ot 10e G9*%he nt 706 ecgel nanos 
CJ at he benbbt of tos F9the ot 606 rgel ons? 
cates tt Se 4enébt ut toe AS*he 11 afte cart nonz 
fend. f 22 be heZ@ht 2? ZNe eS*%he 72 &f oy1e02 Nczt 
— at 9° h*hAh? 4 206 AG*he at Tle Fe? ons! 
= zt 9° beech it coe Ththe ut cle t9e2 O01 
zt Qe Geren /' Foe ch*be it Lie nee2 nooct 
at 6¢ aeteht 6! bhOe et *he at 72¢ Hoek nAZz1 
= ah Tey aeneht €h Soe ct the 2b 926 tT2ee oott 
= 2,tt z*1 Pegkht 6tt Soe 7E%he nzt SZe erek one! 
a eT | het PeALh L441 908 e2*he Lal 7o6 eget ong 
¢¢2 ée! 7ealbt ht? LOe At*he 962 Ze 20°4 CCR 
gemgim nee néneht 1S? ons 21 the 652 6% poek one 
—) €92 94h EtTeht 497 SQe (Q*he 592 Fiat 6SeS G29 
LO 6l2 209 7eoSht R127 éNe eht*bhs rR! easel 70°24 ors 
192 hed ae7bht LRZ 9Te 4l*he ER? eset 7226 O0b 
142 aw d 2eno0st te ote Nhe he nae pie? caett oo¢ 
Ane b°9 tens eng Ste NS*h¢ 1o¢ 2706? theft nS2 
os ¢ OF g*9 nezost en¢ - hte eSthe £O€ hAet poet ro2 
OE £09 6*4061 go¢ fle b9%bhS hO€ Géet t2eSt oat 
eee 29 gertst eO0¢ 21s 99 %h¢e HOF TMZ 7aest S71 
ere $*9 bent? ene¢ Tta e9o%bhe bO€ ete2 caeot ant 
20€ had teatst ene tta c9%he e0e &le2 ocert Ca] 
Caan 29S 492726 hO¢ Tte 1S%he ce bPel b1?02 ns 
ene 98S teazst bn¢ Zs eSthe F0t aoe 12917 n¢ 
ene RES 2*6251 Loe Zte eSthe eae cle? reel? n? } 
20€ nes 2862751 bOE Z1e eGehe 20¢ ale? jeete my | 
ae oe) tes2ct LO¢E Z16 eS*he 20€ &lez thel2 Qa 
WON eats Ne qh - WON *ae¢ Nv oH winh enec nea 


ALTIOVGIA ANAAS ALINGEAWVGE ayy Yoadual 4updIe 


DISTRIBUTION LIST 


DATE: SERIAL: 
June 1977 3700-67-77 


SUBJECT: : f es 
Variability of Oceanographic Conditions at’ Ocean Weat 


Stations in the North Atlantic and North Pacific bceans sn 


TECHNICAL NOTE 
3700-67-77 


PROGRESS/STATUS REPORT 


EVALUATION REPORT 


SYSTEMS ANALYSIS REPORT 


CLASSIFICATION: | ob ‘NUMBER OF COPIES MADE: 


COPY COPY 
NO. . (Internal) ; 


Code 00 
Code O01 
Code 02 


Code 1600 

de 3000 
Code 3004 
Code 3005 
Code 3400 


1) nN 2 
w - [>) 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 Code 3440 
12 Code 3500 
13 
14 
15 
16 
17 
18 


Code 3700 
Code 0 


< 
; 
, 


Ie Aids Saicelctin deesdindenndieekewcmnnesicil 


